Interaction of 9-O-N-aryl/arylalkyl amino carbonyl methyl berberine analogs with single stranded ribonucleotides.
Studies on the molecular aspects of alkaloid-RNA complexation are of prime importance for the development of rational RNA targeted drug design strategies. Towards this goal, the binding aspects of three novel 9-O-N-aryl/arylalkyl amino carbonyl methyl substituted berberine analogs to four single stranded ribonucleotides, poly(G), poly(I), poly(C) and poly(U), were studied for the first time employing multifaceted biophysical tools. Absorbance and fluorescence studies revealed that these analogs bound non-cooperatively to poly(G) and poly(I) with binding affinities remarkably higher than berberine. The binding of these analogs to poly(U) and poly(C) was weaker in comparison to poly(G) and poly(I) but were one order higher in comparison to berberine. Quantum efficiency values revealed that energy transfer occurred from the RNA bases to the analogs upon complexation. The binding was dominated by large positive entropic contributions and small but favorable enthalpic contributions. Salt dependent studies established that the binding was dominated by hydrophobic forces that contributed around 90% of the total standard molar Gibbs energy. The chain length of the substitution at the 9-position was found to be critical in modulating the binding affinities. These results provide new insights into the binding efficacy of these novel berberine analogs to single stranded RNA sequences.